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What could physir and psychology possibly have in common? Most
physicists would 1immediately reply '"nothing" and consider the matter
closed. They would, of coutse, be considering overlaps of subject
matter; the phenomena of physics and the phenomena of psychology. They
would conclude almost immedlately that there 18 no overlap except,
perhaps, 1in the vain hopra of some important peychological thinkers of
the turn of the century that eventually psychoanalysis might become
obsolete, as a scientifi: and even mechanical basis for human behavior

emerged. [ will return to that heady era in both physics and psychology.

Physiclse.s might grant that there is a4 relation between the subjects
in that man does physics and so the doing of physics is a human activity
worthy of consiceration as a psychological activicy. Having seen the
spectrum of personallities Jnvolved In doing physics, 1 assure you that
there {8 a rich field there, but that is not primarily what we are here

to talk about this weekend. [ think we are getting closer though.,

We get even closer to a possible relationship by refarring to the
works of that seminal modern thinker, Wordy Allen. In one of his films,
hin wife leaaves him for anothur lover. The blow ls amplified by the fac*
that she has laft for a fumale lover, His frieands are trying to
introduce him to onther womer and he deals with this situation with his
typlcal hysteria. He remarkus, amidet this internal and external chaos,
nomething Llike, "They’re trying to get me to pull myself together aud

1’ve just read in the New York Times that physlcists have just said that
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matter 1s decaying!" Woody was referring, of course, to the recent
interest in proton decay which, 1if confirmed* would mean that in some
very long time (an incredibly long time) all ordinary uatter as we know

it would decay into lighter debris.

This is, then, a popular reflection that the picture of the world
communicated to the lay public (we are, I am told, prlests of a high cult
of Ldolatry) 1is not a reassuring and comfortable one. 0f course
physiclsts have set out to uncover a certain kind of truth. In seeking
truth, the chips must be allowed to fall where they may. lnis 1is a
classical 1image of physics and one of the reasons our dialogue this

weekend is so ilmportant,

Most physicists, given the proper explanation, would accept the
assertion that the description of real.ty constructed by physics has had
unsettling impacts on cultural psychology. This does not deflect
physicists, because they believe deeply in the merit and validity of what
they do. But physicists would certainly support the i{dea that a group of
psychulogists might meet for three days to cunic: about dealing with the

psychological fallout of modern physicsa. When 1 flrst bagan to consider

*About one month ago, a Japanese team reported the observation of a
cardldate proton decay event. While this event is reported to be a near
perfact example, not all physicists hava accepced AIt. The reported
lifetime of the proton from this observation should be about leujl

years.
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this seminar, I was willing to grant this view as valid and worthy of

discussion.

I may have been willing to go a bit further. I recall, as an
undergraduate, that in the same year I studied quantum mechanics, I took
Columbia University’s marvelous sequence in Oriental Civilizativan. 1 was
struck by some of the connections I sensed between modern physical theory
and the great Hindu treatises. This connection has been the subject of
several books during the last decade. Oriental thought and 1its
similarity to modern physical 1ideas are getting even closer to our

dlalogue here.
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It was my reading of Roger Jones’ "Physics As Metaphor" which really
moved me beyond the simple view I just described, but only in abrupt
lurches. I saw 8Bome striking new ideas, but 1 also reacted to his
ficonoclasr: as excessive. I reacted strongly to his assertivn (at least I
took 1t this way) that the simplifying assumptions used by physicists
have been built up into an idolatry thrust upon our culture as a whole,
with ominous effect. I felt that physics, which concentrates on the most
basic and univergsal physical problems and uses the simplest, wmoat
powerful definitione as a starting point, was being misrepresented. Some
of my reaction was defensive, and some was based on incomplete

understanding.

Jones moved too quickly, for me, to discussing th: role of the human
creative oct as basic and prior to forming a pilcture of the external
world. The notion that the world is fundamentally a huwman creation could
not compete with 'he power I, as a physicist, grant to the {dea of a
physical reality out there. This {3 the idolatry which Jones talks
about, of course. I accepted Jones’ excess use of force as a possibly
necessary destructive posture preliminary to fashioning come new and,
presunably, superlor picture. The mistake I made was not to have read

Barfield first.

Barfield's "Saving the Appearances: A Study 1in Idolatry" ig a
powerful work. 1If | were satlll teaching at a University, I would urge

all mature students of physics to read Lt. We do precisely what he calls
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"alpha thinking," in that we think about the observations we make in
fashioning '"collective representations” or "saving the appearances." We
rarely engage in "beta thinking" about our process, our method, or the
foundations of our scientific approach. We are concerned with the
confrontation cf experimental (sense) data and our logical and

mathematical (idols, images) explanation of the data.

Given «c¢his situation, physicists cannot hope to easily embrace
radically new directions in doing physics. Of course., "beta thinking"
took place., historically., wnen physicists were still called natural
philosophers. Having come upon the '"perfect" svstem. the empirical
scientific method, we no longer needed philosophy and so discarded it.
On balance, 1 don’t think this has hurt the progress of modern physics.
We have been able to achieve. in mvy view, wondrous advances in physical
sclience by following this narrow path. I think we are mostly aware of
the narrowness of the path and accept it. even enforce it, by lorcefully
avoliding compcting and "irrelevant" approaches. There lhave been
historical times in physics when our {inabllity to "think about our
thinking" has set ue back., I think the resistance to accepting quantum
theory and its probabilistic view by some, even eminent, physiclsts {8 a
good example, It was falith In mathematical language, though, that
bridged the gulf between the clagsical scheme And the modern picture. So

the methods of physics have been antirely adequate to the venture,

I have not yet addressed Barfield's central messapr, His
description of primltive (pre-scientific revolutlon) man’s "original

pacrticipation" in the tapestry of the world’s phenowena iy pivotal. This
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cloak, in which primitive man wrapped himself, filled with totems and
synbols which represented the underlying creative forces lurking just
behind and beyond the symbols, enveloped him in what must have been a
comfortable and reassuring reality. Thus, the phenomena had "meaning" in
that they meant something. Barfield grants to physics as its highest
achievement rot the "Big Bang" oc computers or field theory or space
travel, but physics’ destruction of the last vestiges of "original
participation.” Thus, we moved from "phenomena as meaning something" to
"phenomena as independently valid themselves.” This is, of course, an

idolatry of a new sort to Barfield.

Did physics generate this motion or did the development of the
scientific outlook merely reflect a general cultural advance? I think it
would be hard to prove a causal convection, but it is clear that science
pronoted this advance through its own development and was, pe¢rhaps, the

purest example of & revolutionary dttention to external things.

With this move, and with the freedom which accompanied scientific
knowledge, mnan’s place lost {ts "meaning"; its old meaning, of course.
The impact of physics is now so thorough that i{ts view has come to us
all. In Barfleld’s glossary, our "alpha thinking" about the phenomena

led to our "collective representations."” the shared and common thoughty
about bare phenomena. This shared view is now so thorough that it has
moved lnto "figuratiun," requiring no thinking atout the phenomena
anymore., Modern man approaches the world as a classical physicist does,

on an intuitive level. The "{imagen" of classical paysics are "seen" by

all.



-8-

It 18 the attempt to move beyond this to Barfield’s "final
participation” which 1is what I believe we are discuusing. It is this
transformation which, I suppose, some of you hope will bring out the
positive, curative elements in human conaciousness and which is what you
hope to employ in doing psychology. However, I am not here to lecture to
you about psychology. I want to give you my reactions to this call for a
realization of man‘s role as a ‘'creator" of his collective
representations. This, then, would be a real move beyond the classical

physicist’s stance.

1 misunderatood Jones’ call for this leap forward as a repudiation
of physics. Ir. any sense that 1{it is, within the domain reserved by
physics, I reject it. I now take his broade. call, and Barfield's, in a
different sense. If I have to restate ir, 1| would say that Barfleld
attributes to science the role of the agent, moving man from a view of
phenomena as having "meaning" to pheiomena as independent realities. We
are now it 4 watershed point where we must 4ll move to phenomena as
crucially dependent on human consclousness. He calls this "final
participation,” but 1 am very comfortable with the word "imagination." I
can accept rhis view as a statement about man, not about physics, which
upon reflection should not be .ampered with but recognized for what ({t
is. Physics can certainly benefit from a helghtened realizacion and
avareness that {t is a4 human activity and that {ts synthesea depend
ultimately on humsan congcliousness and imagination, deriving all their
meaning only in a human context. I ses no need for physics to change itas

methods, within Lts buundaries.
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Humans must grow up, however., We must see science as a powerful,
but narrow, endeavor. Sclentists will not be hurt by this loss of
status. We know that through prearranged narrowness we guarantee some

success.

I was struck by the fact that Barfield quoted Sartre only 1in his
final 1lines. While Barfield’s work is original and new and different
from the existentialist’s contribution, its impert amounts to nearly the
sanme thing. I may be laviting spirited objecticns, but I see Sartre’s
emphasis on how we are here, alone, complemented with Barfield’s clear
statement of the human impact of a scientific werld view, as together
laying the foundation for a developing, collective reliance on human
consciousness as a wmore valid source of "meaning.'" Barfield’s parallel
focus on the Jewish view of the creative force as "I am" gets very close

to this. Physics is a useful tool, but {t is in our hands.

Consider the image of the cosmic void. Who among us does not feel a
shiver, a sense of being dwarfed, a yawning of the abyss, when
contemplating the vast, .mpty universe? A neutron star collapses, a
meteor wtrikes a planet; we subsist on a tiny speck. Does this sense
lead to despalir, a 1loss of old principles and sources of nourishment?
What we must rualize is that our perception of the void, of the vast
vacuum, comes to us through ourselves. The cosmos speaks to us; ve are
dizey as we {qagine the expanse. We share this language of the outsids

and we intecrpret it. We are physicists.
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So we must take our meaning from each other. 1 rzocognize this, not
merely as '"secular humanism,” though on a day~to-day basis it might be
hard to make the distinction. "Secular humanism” is the produ:t of a
romantic love of man as phenomenon himself 1in the same way that a
romantic love of mountains, or nature, or the "environment" is thoroughly
the working out of the classical physicist’s world view. Eact of these
is a phenomenon valid and beautiful i{n {tself. Humanity Ls one of these.
I think what we are focussing on here is that human consclousness and
imagination are not romantic phenomena, merely inexplicable with physics,

but that human imagination is the source of meaning.

It {s a great journey for most physicists to come to the point where
one deals with the human frailty built {nto physical theory. We have a
great deal ot additional ground to cover, though. 1°d like ty consider
the modern post-quantum mechanics physlcal picture and ‘ts possible
relatlion to Image psychology, the value and difficulties "imagination"
offers to those concerned about a rush to nuclear extlnction, how this
transition might be accomplished abruptly and traglcally or in a more
reasoned and positive manner, and the role of sclence in shaping public
policy., At the end of that ambitious list, I shall have plaved most of

my cards and be ready to participate in your dialogue.
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III.

Does modern physics offer something beslides the old positivist
idols? Does it contain elements which support the move to a more
human-created picture of the world? I think that quantum theory contains
a key element and has accomplished something which puts the ball in the
human court. I assert that the developmeni of physics 1in the 1last 50
years has moved 1increasingly 1in this direction. I deon’t know whether
this is all just an intellectual curiosity, or whether it can have real
and meaningful {mpact on human thought. I do believe that this direction
hae not been directly communicated to the non-physicist and so, te date,
it has not had an opportunity to be Incorporated into any general
progress toward a new set of human metaphors. The indirect communication
of these Ideas is there in our art and music, but I am not sure this is

gsufficient. Let me be more specific.

In the classical physice which developed 1in the Renaissance and
reached 1its zenith at the turn of the century, all of the foundations of
positivism were laid and '"original participation" was expunged from

urbun.\\western man’'s consciousness.’ (This last ser of modifiers is, I

bel! ve, of cruclal importance to our discussion.)

When the classical phys{cist had before him the Newtuaian equations
of mechanics, Maxwell’'s equations for electricity and magnetism, and the
masses, charges, and lnstantaneous positions and velocities and
accelerations of all "particles" in any physical domain, all the behavior

throughout all time (earlier «iid later) could f{u principle be calculated.
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The resulting precision would be limited only by the accuracy of the
initial 1information and one’s persistence 1in calculating. This is a
fully deterministic view and there 1is considerable evidence that, as
classical physics was assembled (the last pleces were put in place in the
late 19th century) scientists believed more and more in the power of this
theory. While they were mostly religious men and cavried conflicting
views, this classical notion of the universe as '"solved, 1in principle"
gained nearly total acceptance. This 1s the purest form of Barfield’s
idolatry. One never had all the require( input data, nor the
calculational ability, so that most practical problems were still
intractable. Nevertheless, all '"ideal" cases were solved and all
experiments were consistent with the theory. A young physicist at the
turn of the century was likely told that physice was really a finished
cndeavor (except for a few rfrivial difficulties) and *hat he was to
devote himself to calculating and measuring even more cnmplex systems
(atomic wspectra, dielectric and magnetic properties of bulk matter.
Eventually the few unsolved problems and the other great sclentific
fields (chemistry, biol,gy, astronomy, psychology,...) would likely yield

to physical insiglics.

A typical trivial difficulty was the so-cailed "rudlation death" of
the atom. Though there were other glitches in the system, this problem
was ar lrascible one, Classical electrodynamics predicted that electrons
orblting 1in atoms should radlate electromaguetic waves which would carry
off energy. While we could observe light coming off atoms 1In discrete
spectral Llines under some circumstances (atomic spectra), the continuous

set of frequencles predicted was missaing. Furthermore, the radlation
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should carry off energy, leading the electron orbits to collapse. In a
split second, all the atome in the wuniverse should collapse! On New
Year’s Eve, 1899, this difficulty was a thorn in the side of physics, but
20th century physicists awoke the next mornirg, assured that their basic

model of physical nature was intact and essentlally complete.

That thorn was a seeua, of course, and the next three decades tore
classical physical theory apart, leaving it only as a limiting case of a

greater underlying picture.

The Bohr theory of the atom, the black budy radiation problem, the
duality of particles and waves, special relativity, general relativity,
the uncertainty principle, quantum merhanics and, firally, the
relativistic quantum theory o“ fields replaced the edifice of c¢lassical
physics. Our intuitive sense of space, time, forces, and geometry was
destroyed by relativity theory. Our intuitive sense thac the
mathematical logic of physics led to definitec solutions was replaced by a
theory in which what we measure can only be predicted as a probablilistic
statemcnt before the measurement, and that the system 1is always
unalterably changed by our act of measurement., The woild i3 not a shadow
box, set nently behind ‘late glass, for the physlcist to admire and model
with his mathematical language. He must break the glass and participate

in {t, 1f he is to know it at all.

The new physics makes the human the centrul determinant in all
measurements of physical nature., The theory of physical laws developed

from that time {18 concerned with the calculation and prediction of the
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behavior of the combined '"outer world-observer" system. External
physical states (what Barfield calls the "unparticipated" phenomena)
still exist in this theory and mathematical objects (wave functions or
state vectors) are used to describe them. However, all human experience
of these objective staces is governed and 1limited by the act of
measurement. The wave function contains all the information necessary to

predict the probable result of a measurement of the svstem.

We must not be confused by the use of the word '"observer" in the new
physics. Measurements are performed by detectors, spectrometers and
apparatus, non-sentient observers, and the characteristics of these tools
are the ones put into the theory to calculate the likely results. The
devices ugsed are human creations, though. They are human concrete
statement of the measurement we wish to make, The theory, however,
limits cthe intimacy of the result and what humans may know ultimately.
The break with classical physics in the new picture is genuinely a

statement about human experience of physical phenom:na.

This is a long way from the classical, totally determined, and
totally described system. Without human measurement 1ad, thevefore,

participation, the new physics 13 meaninglzss., Ordinary bulk phenomena

familiar t~ pre—twentieth century man are still largely described by
claseical physics which, via the correspondance principle, is a limlting

case contalned within the new physice
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let me gilve a few examples of the perspective of quantum physlics.
You have all heard the irregular sequence of clicks uttered by a Geiger
counter as it counts the products of :radioactive decays of an unstable
element. Given the classical description of matter, one would be able to
calculate (given the required starting data aud persistence) when each
atom would decay and, presumably, the time interval between clicks. In
fact, what one hears are clicks spaced randomly in time. Only the
average number of clicks in a time interval can ve calculated (and the
"half-life" or average time in which half the remaining atoms will
decay). The half-life can be calculated quite accurately for a large
sample of matter. This is why classical physice always worked so well,
It 1s a sclence of large ensembles of systems so {t always involves Lhese

very accurate averages,

The development of the physics which provides the description of
radioactive decays is the undoing of determinism. Do we assert that a
random, probabllistic wuniverse is a superior source of meaning than the
determined, mechanical universe? That is not our Iintent at all; this

should be clear trum the complete discussion.

Another example 1 recall from my undergraduate days in tha early
60‘s 18 Gerald Feinherg’s lecture on tachyonrn, These are hypothetical
particles (never observed) which always travel faster than the speed of
light., 1In special relativity these particles would have a mass whose
square {8 a negative number. They are therefore presumed forbidden,
though many experimental searchea for them have bheen carried out. If you

postulate their exlstence, you can counslder an expariment {n which two
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colleagues, Joe and Moe, each possessing a tachyon, agree to a plan.
They will separate; Joe will emit his tachyon and when Moe’s tachyon
detector picks it up, he will emit his tachyon for Joe to detect. This
iy a simple plan, amounting to no more than a game of "catch". When you
calculate this sequeuce using special relativity (these are very fast
particles and may not be treated classically) you find that Joe’s tachyon
arrives at Moe’s position, Moe emits his tachyon and it arrives at Joe

before Joe has launched the first tachyon! Cause and effect, that

bastion of de*=2rminism, has been struck down.

Modern quantum theory :uves the day, but not by reatoring cause and
affect. In modern physics, we learn we can only consider the probability
of Joe’s emission of a tachyon and the probability of Moe's detection,
and so on. Cause and effect are abandoned, and processes that are
forbidden classically are permitted under certain  unmeasurable

circumstances (the Heisenberg Uncertainty Principle).

At best, I may have convinced you that modern physics is different.
But is a random universe more reassuring cthan the objective wuniverse?
What 1s absolutely essential {in the new picture is that we cen only
construct A thoory of measurement probabilities. Thus, the
unparticipated @states are experienced only through "coilectlve
representations'" a 14 Barfield. This 18 very close to the language of
quantum theory. The key player in the modern game is human. The sclence
{s wtill mathematical, loglcal, and empirical. The old physical laws

ware relations betweun exturnal physlcal variables. The new ones contain
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mathematical operators which yleld the likely results of our

measurements. We construcr the operators and apply them.

Modern physics has battered the monumental and impenetrable edifice
of classical physics, which can never again be an obstacle to
appreclating the human role in the creation of physics. In this sense,
physics iics become like other 7ields. The human act is in the doing of

physics, and now we may focus on it.

The most modern theories have continued to travel this path. In our
classical and modern search for the building blocks of matter, we have
taken molecules apart into atoms and then removed the electrons and
nuclei. The nuclei have been fragmented into protons and neutrons, bound
by a4 meson glue, These mesons and nucleons consist of quarke bound by
gluons according to current theory. The known pantheon of fundamental
entities now conslats of quarks and color gluona, leptons, photons, the
wenk bosons (discovered during 19€3), the graviton, and perhaps something
called the Higgs Particla, Recen. theorism postulate that some of :hese
are composites of more basic cbjects or suggost other symmetric families
of partner objects, The proliferation of cthe mombers of this minima) set
of building blocks hus brought despair to those whe hoped for a wimple,
elegant, unity. One of the most modern views 1is to seck simple
mathematical group structures to describe this zoo of sulementary objects.
A silmple set of building blocks is replacud by a simple mathematical
atructure as the aim of theory bullding. A human thought object becow. s
the generator of physics., The language of physics, [ am afraid, hus

{ncorporatad this human-creative siLance, at its vury heart.
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let me go even further and tell you about the modern physicist’s
picture of the state of nothingness which we call the vacuum. This image
is at the center of our discussion. In classical physics the vacuum 1is
an empty region devoid of material objects and of any energy. Space in
the vacuum is flat, empty and featureless. When we combine relativity
and quantum theory to derive quantum fileld theory, especially 1if we
include the electromagnetic field and gravity, we find that the vacuum is
paradoxically rich and complex. As early as the 1930’s, the vacuum was
known to contain a sea of virtual particle gtates, These 1egative energy
states were continually materializing or being raised (created) out of
the vacuum and being lowered (annihilated) spontaneously back into the
vacuum state. The energy of a region of varcum {8 non-zero, in general,
and the spoataneously emerging states described are never 1in existence
long enough to be measured. They are hidden by the Heisenberg
uncertainty principle. Real physical operations can be performec on the
vacuum to create real states., The vacuum 1s rich and complex and is
raally the state of all potential states. 1In the most modern theorins
which 1incorporate gravity, the pgeometry of space {8 not uniform and
featureless, but 's curved and probebly has a micreacopically fine
granular or cellular structure, This geometry of space and time 1is

itself svathing and bubbling and foaming and fluctuating spoutaueously.

Evan more astonishing is the idea (contributed to me by Geoffrey
Weat) that we ate all connected through the vacuum, bscause our own
virtual statas come out of it, The instant of creation of the Universus
may itself be the rusult of a preciplitous singular fluctuation in “he

vacuum, and the converse image of destruction is provided to us by the
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spectacular phenomenon known as the black hole. The paradox, known for
so long to Oriental mystics, of nothingness and everyrhing embodied as
one emerges from the mind of the twentieth century physiciat. Though I
have taken a great dcal of liberty here, Ln abandoning the mathematical
structures and the assumptions and caveats, 1in trying to give a
qualitative description to you, I believe a4 more careful approach amounta
to the same thing, 1in the end. Modern physics is very different from
classical physics. The whole range of human imagination is employed 1in

creating our image of the physical world.
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iv.

Do these ideas mean that modern physics will, more and more,
communicate to wankind a less positivist view aad make way for a
viewpoint in which man’s 1imagination and participation are seen as
central? I belicve that the answer is a limited yes, amounting in our
lifetime to an effective no. Even modern physicists, intellectwlly
aware of all that physics says, mired in their al;ha thinking, are sctuck
with the idolarry of classical physics. As Barfield points out, final
participation only comes when the creative role of human <>inaclousness
becomes manifest in our "figuration." I am using his gloesary, but the
sense should be clear. Fifty years of modecn physics has barely begun to
move scientiscs. Do physiciats fael they are discovering the laws of
physizse, or that they are creating better and more attractive physical
pictures? How <can we, then, hope to communicate tuils view to
no-scientists? Is there any hope of reaching a unity of viewpoint with
the vasc portion of mankind, whose fingers quiver near, Lif not on, the
nuclear trigger, and who are stlll stuck 1a primitive "original

participation?"

The most depressing thing about our meeting t s weakend is that the
bulk of mankind, even the nuclear world, 1is hopelessly ouvtside the
franework we are discussing. E-n those whom we wmay wish to bring out of
the {dolatry of positivism will not come quickly. What tools are at our

disposal?
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Art and music may be an effective way to communica.2z. I believe
that, in fact, the historic transitlon from repreeen-ational painting to
abstract, non-representational icrms 18 & reflection of the more modern
viewpoint. Art historians may uiijagree, but the case of a late
ninet:enth century paintor, wecreing in a representational format,
ilmitacing the outside world as phancmenon is illustrative. Is not the
transition within a few decades .hrough impressionism, fauvism, and
cubism not a parallel intellectual development, a freeing of the
imagination, in the same manner that the turn of the century physicist
was driven? The developmeut of mnusle from telcological, temporal
classical and romantic forwe into spatial, textural and diecrete forms
characteristic of atonal muric {8 anather reflectiou. Did phyaics drive
these developments or have music art and physics all participated in a

general cultural advance?

Yet, mass reactions to modern art for.as rocus on the destructive
(towards older furms) aspects. Modern .rt forms are ungetrling. This is
part of the historical pattern which always beglre with an attack on old
images. [ will return to the matte* of instability accompanying cultural

advinces.

Education may vewa.h ar intelleciual vanguard and this may
contribute., At this point, 1 ém left with no other wufficiant
alternatives. Street theater, new pclitical strategies and methods, and
the 1like offer little hope. New te:hnologies genurslly require a human
generat lon for wide dispersal (and oniy In developed naticns). New world

views may take a century or mo.: agaln only capturing the leading
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segments of civilizarion. The nuclear- capable Khomeinls and Quaddafis

are still cloaked thoroughly in that medieval tapestry.

What 1 am trying to say is that I think we have .dentified a useful
and even crucial cultural change which would lead to a healthier world,
certainly one less oppressed by an ominous tension. lowever, I see no
timely way to - ag the patient to that point at which suiclde (s not the
ultimate v rom this tenrion, I do not see appropriate means for
those portions Junanity moet amenable to this treatment, nor do I
think what many of us are discussing is applicable to vast portions of
the world’s peoplea. This may be a despairing view, but i{f one 1is not
realistic in assessing the most grievous problems, one makes the most

grievous errors

In tact, I can even consider 4 way one might argue for going slowly.
The world 1is in a tensa condition of instability. The balance has held
during my lifetime Ln the most significaut ways. If the scientific view
of physical reality has contiibuted not merel; the technical means to get
up this terrible basiance, but also the psychological precursors which
encourage mnan to dance close to the adge, cap science remedy this
situation? Is there any way to effect the desirued changes and remain in a

stable condition in the translction?

A calamity may result {f tensions build to the poiut where the
suicidal or homicidal exit (s attractive. In the davelopad world, one

may increase tensions if, in the process of cultural change, one ¢xcltes
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these tensions by icunoclasm. I don’t see how to do this, but history

shows that most great cultural advances are accompanied by upheaval.

What we really want is a8 gradual awakening te the central role of
mankind as the source of meaning. This slow process may be stable, but

may not make a differcnce in time.

Physicists may be able to contribute in some ways to the reeducacion
of humanity, but the real process lies outside of physics, and 1is even
independent of physics. Creating an awvareness of the creative role of
insight and imagination dces not require abandoning the figuration of
positivism,. There 1is a physical reality out there. The two (phenomena
vs human conscluusness) are not antithetical; one is merely missing now
as the geource of meaning. We cannot retreat into ourselves. Phenomesna
and things are out there beyond us; in knowing them we participate 1{n

them. 1Isn’t this Barfileld’s "final patticipation,”

The possibiliry of suicide has always been there, yet most of us do
not try it. We, individually, have learned to live with the proximity of
annihllacion. Now we have the prospect of the "second death of mankind”
as a possibility. We don't take our lives because, individually, we
value and find meaning in our life. The same positive factors must keep

us from mase suicide.

We must do this bescause the idea of the nuclear weapon will always

be with us, even {f the physical weapons could be destroyed. This is
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what Giegerich has said at the recent "Facing Apocalypse" conference. We

must learn to live in the post-nuclear world.

1 don‘t see how a material world view, a gift of science, must be
fatal I do see the need for a greater sense of the value and meining of
humanity 1in general. 1 see that this sense should be more prominent 1in
determining our "collective repregentacions” an! eventually our

"figuration.” Human consclousness and imagination must be the wellspring

of our morality and the value of our living.

Science will never provide these things. Sclience may answer
questlons such as the age of the universe, but it will never zive the
universe value or meaning. Science, itseli, has ao meaniny without us.
It has been called "the glorious entertainment™ by Jacques Barzun.
Science may have changed our world view more than ar: or music or poetry
(I'm not sure about this, though) bur If 1t has, it must be tecause its

suY ject has some measure of independent permanence and reality.

While I think there is value in studying the orilenta) view and 1its
denial of omuch of material reality, I don’'t belileve that (s the answer.
In the same way that {iconoclasm may be a useful way to force the
intelligentsia to momentarily retreat from positivism, adopting nriental
vievs may be a rvneiul transitional device. The proper end reoult,
though, 1s the development, collectively, of reltance upon ourselves and
our participation In the physical world. Denial of the outside 18 not
ueeded. In the final analysis, the ortfental viewpoin: may be alternative

or complementary, but it is Incumplete, as is Lhe poaftiviar Ldolacry,
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Let me spend a few moments taiking about the public role of
sclentists. In moving toward an 1increasing awareness of the role of
human imagination, science, and its broad public appeal to the last
generation, may continue to be an obstacle. This is what some of you
mean when you criticize the current peace movement or other citizen
movements. Scilence has provided many powerful capabilities and solutions
to mankind’s problems during this century. It has been elevated to a
status far beyond its merit. Science has enjoyed such a high credit
rating that often soclal debates are won mcrely by appeal to a scientific
or technical argument. There is some value to this technique, but not 1if

thr human heart of the issue 1s lost or discarded.

A graphic exdmple of the role of sclence in public policy issues was
played out last sgpring at the 40th anniversary celebraution at the Los
Alamos National Laboratory. One of the events was a panel discussion,
before a large audience, on arms control, the nuclear freeze, and the new
generation of high technology weapons advocated by the President. The
panelisty were a distinguished group in weapons science. Edward Teller
was there, presumably to advocate a puint of view for which he s well
xnown. Don Kerr, the Director of the Laboratory, agaln presumably, would
speak in 4 morce pragmatic and fnstitutional mode. The other two
panelists were two of the most distinguished arms control scientists in
America, Nobelist Hans Bethe, and Rtchard Garwin. These two men, with
impeccablea sclentific and arme-control records, sre the upltome of the

establishment arms-cortrol movement. Thelr effectivenuas comes from
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their extraordinary ability to present simple, clear, consistent
technical calculations and policy analyses which show that many new
weapons systems will not (>rform as advertised, will not produce the
desired strategic effect, and will likely make the world a more dangerous
place. They are so good at what they do that they are accorded the
highest government clearances and frequently consulted by the Defense

Cepartment and DOE for their devil’s-advocate antlyses.

Before I leave this panel discussion, let me say that the latter two
represent an approach to arms control which 18 the source of some
criticism of the current peace movement. Some of the most successful
arms control advocates, by thelir methods and chosen tools, are
indistinguishable from weapons scilentists, This fact has generated the
criticism that the peace movement has mcved closer to the mental state of
weapons advocates, 1instead of In other directions. The criticism is
valid In spirit and in fact, but mankind’s attempt to deal with the
threat of global annihilation 1is too important to permit abardoning any
tools. We must base our values and choices on human considerations, but
in the struggle to create a viable post=-nuclear world, T don’t know who
will contribute more in the end: a Rans Bethe or, say, a Rohert Jay

Lifton.

The panel discussion, by the diversity, balance, and abilities of
the panelists, held out the hope that a preponderance of the technical
discussio. wight come down on one side or dnother of the isyues. What
unfolded were four very convincing technlcal and policy presentations

along mure or less the cexpected directious. Auny one of the speakers
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would have been extraordinarily effective had he been alone on stage.
The combination of 8o much technical expertise and carefully craf ted
logic, leading to three or four very different sets of conclusions,
nearly wiped out the effectiveness of all four. Their differences were
the result of value judgments made by each as an individual person, not
as a eclentist, In fact, the Laboratory Director was the speaker most
cognizant of the role of the scientist as servant of the human policy
makers. The political process geunerates policy goals towards which the

sclentist is requested to provide vehicles.

The underlying meassage was that scilentific studies are 1inadequate
tools in the search for the answers to essentially human dilemmas. They
may be wuseful tools, and the peace movement (and the military
establishment as well) uses them, as do environmentalists, consumerists,
and others. The best possible answers must come from human perspectives.
This (s what I think some of you are talking about. We have all been too
cager to think like physicists and to 4sk them for answers to big
problems., What we must do is prevent the use of sclence as an ouvitacla
to imagination., Conversely, we must be careful to call upon sclence for

those things which it can address.

While . may have agreed with Barfleld and Jones and Capra and my
colleagues up here on the psychological and epistemological arguments and
while 1 have admitted to the role of classical and modern physics, I am
afrald [ have not been very encouraging on the matter of translating
these considerations {into mass changes in cultural psychology, or group
therapautic answers to soclal difficulties, o~ uven to nimple political

observations. Fortunately, our meotling this weekend is a dialogue, not a



